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OPERATING AGREEMENT

executed by

THE UNITED STATES OF AMERICA

acting by and through the

. SAVANNAH DISTRICT, CORPS OF ENGINEERS

and the

SQUTHEASTERN POWER ADMINISTRATION
and

DUKE POWER COMPANY

0.1 THIS OPERATING AGREEMENT, executed as of October 1, 1968,
between the UNITED STATES OF AMERICA (hereinafter called the Government) ,
acting b; and through the SAVANNAH DISTRICT ENGINEER (hereinafter called
the District Engineer), and the SOUTHEASTERN POWER ADMINISTRATOR (herein-
after called the Administrator), and DUKE POWER COMPANY (hereinafter
called the Company), a corporation organized and existing under the laws
of the State of North Carolina;

0.2 WHEREAS the Company pursuant to a license issued by the
Federal Power Commission has under construction on certain tributaries
of the Savannah River a project known as the Keowee-Toxaway hydroelectric
project, designated as Project No. 2503 (hereinafter called the Keowee-

Toxaway Project); and



0.3 WHEREAS the Keowee-Toxaway Project is composed of
two adjoining developments, the most downstream of which is called
the Kcowee Development, a conventional project, and the other the
Jocassee Development, a combination pump-storage project; and

0.4 WHEREAS the Government has two existing reservoir
projects on the Savannah River downstream of the Keowee-Toxaway
Project known as the Clark Hill and Hartwell projects, respectively,
which are operated and maintained by the District Engineer and from
which the Administrator markets the available power and energy; and

0.5 WHEREAS Article 32 of the license for the Keowee-
Toxaway Project requires the Company to enter into an agreement with
an authorized representative of the Chief of Engineers, Department of
the Army,'and an authorized representative of the Department of the
Interior, assuring that the Company's project will be operated so that
the capability of the downstream Federal projects to meet power
generating requirements will nét be impaired, and further recognizing
the requirement for releases from Clark Hill Reservoir (the most down-
stream reservoir) for low flow control and other responsibilities in
connection with the Hartwell and Clark Hill reservoirs, including
flood control; and

0.6 WHEREAS the District Engineer and the Administrator

have been authorized as representatives of the Departments of the



Army and Interior, respectively, to enter into the said agreement
with the Company; and |

0.7 WHEREAS the parties hereto desire to enter into an
agreement consistent with the requirements of Articlé 32 of the
license together with related Articles 13, 33 and 34;

NOW, THEREFORE, the parties hereto mutually covenant and
agree as follows:

Section 1. Principle of Opefation of Keowee-Toxaway

Project in Conjunction with the Downstream
Federal Projects.

1.1 The principle of equalizing the percentage use at any
time of combined usable storage capacity (space) in the Company's
Keéwee and Jocassee reservoirs with the percentage use at any time
of combined usable storage capacity in the Federal Clark Hill and
Hartwell reservoirs will be followed to determine the minimumrweekly
reiease from the Keowee Development.

1.2 For purposes of this agreement, the usable storage
capacity in the respective projects 1is as shown on Exhibit 1, attached
hereto and by reference made a part hereof, and is described as

follows:

(a) Jocassee Development. The volume between

elevation.1086 and the curve denoting top-of-power

pool. - LG o



(b) Keowee Development. The volume between

elevation 778 and the curve denoting top-of-power

pool. ﬁ_("?uw zoQ

lj\.}

(¢) Hartwell Project. The volume between

elevation 625 and curve denoting top-of-power

pool and minimum flood control pool.

(d) Clark Hill Project. The volume between

elevation 312 aﬁd curve deﬁoting top-of-power

pool and minimum flood control pool.

1.3 For purposes of this agreement, use 15f stcragé? at
any time is the water in storage in the usable storage space of each
reservoir as described in subsection 1.2 plus the volume reserved for
punping (initially 41,000 acre-feet). |

Section 2. Determmination of Minimum Weekly Release
from Keowee Development.

2.1 The minimum weekly releases from the Keowee Development
will be determined by the District Engineer, with the concurrence of
the other parties. The release for a particular week will be ccmp&ted
during the preceding week and will be détermined utilizing projected
quantities of water in storage at each project for Friday midnight
next preceding the week for which the mininum releases are computed.

2.2 whenevér the combined use of storage capacity at

Clark Hill and Hartwell is projected to be 90 percent or above at



Friday midnight, there shall be no requiréd release at Keowee during
the following week.

2.3 Vhenever the combined use of storage capacity at Clark
Hill and Hartwell is projected to be between 90 percent and 80 percent
at Friday midnight, the release at Keowee during the following week
shall be determined such that at the end of such weekffhe combined use
of storage capacity at Keowee and Jocassee will be twice as many
percentage points below iOO percent-as the combined use of storage
capacity at Clark Hill and Hartwell was below 90 percent on the previous
Friday midnight, assuming inflow to Keowee and Jocassee to be 5,000
acre-feet during the week.

2.4 Vhenever the combined use of storage capacity at Clark
Hill and Hartwell is projected to be less than 80 percent at Friday
midnight, the release at Keswee during the following week shall be
detenniped such that at the end of gﬁéﬂﬂa%ek the combined use of
storage capacity at Keowee and Jocassee will be the same percentage
as the combined use of storage capacity at Clark Hill and Hartwell:
was on the previous Friday midnight, assuming inflow to Keowee and
Jocassee to be 5,000 acre-feet during the week.

2.5 Notwithstanding the minimum release requiremepts
determined in subsections 2.3 and 2.4, thé release required in any

week from the Keowee Development will not exceed 25,000 acre-feet.



2.6 The provisions of subsecti&ns 2.1 through 2.5 to the
contrary notwithstanding, and irrespéctive of the combined quantities
of water in storage at Clark Hill and Hartwell projects, the release
of water from the Keowee Development for the period February through
May of each year shall be that release which will result from an
operation of Keowee at its normal maximum capability for 120 hours
of generation during the founjmonth period, or such lesser number
of hours as may be mutually agreed upon. The release so determined
may be increased by the Cempany to protect the integrity of the
Company's system or to prevent the Keowee and Jocassee reservoirs
from exceeding their respective rule curves.

Section 3. Operation of Keowee-Toxaway Project during
Floods and for Navigation.

3.1 The Company will operate its project reservoirs during
flood periods so as not to cause ﬁeak discharges downstream greater
than those which would have occurred in the absence of the Company's
project, except due to Acts of God. This operation shall be i;
accordance with a plan of operation presented by the Company, approved
by the Corps of Engineers and incorpofated in the Savannah River

Reservoir Regulation Manual. During flood periods close cooperation

between the Company and the District Engineer will be exercised.



3.2 The Company shall release water from the project
at such rate or such volume as the Secretary of the Army may
prescribe in the interest of navigation as provided in Article 13
of the Company's license for the Keowee-Toxaway Project.

Section 4. Exchange of Information.

4.1 The parties hereto will exchange information on
current and proposed water releaSES,.ppol elevations and other
operating conditions pertinent to the operation of the projects
for the purpose of carrying outbthe provisions of this operating
agreement. Such information concerning the Company's projects as
is required by the District Engineer will be furnished by the

Company by telephone on Wednesday of each week.

Section 5. Term of Asreement.

5.1 This agreement shall be revised or terminated upon

mutual agreement of the parties.

Section 6. Filing of Aesreement.

6.1 A copy of this operating agreement shall be filed

with the Federal Power Commission.



IN WITNESS WHEREQOF, the parties hereto have caused this
agreement to be executed in several counterparts as of the day and
year first above written.

UNITED STATES OF AMERICA

Department of the Armmy

By
“Disfrict Engineer
Corps of Engineers

Savanngh, Georgia 31402

Department of the Interior

2 o
BYL/{;C-/EJ'. 2z é'd{.“_

Administrator
Southeastern Power Administfation

Elberton, Georgia 30635

DUKE POWER COMPANY

(SEAL)

= L ’
ATTEST: By ,//j%/?( / C?c

Executive Vice President, Power Operations
Charlotte, North Carolina 28201

ecretary




¢ ¢

UNITED STATES
DEPARTMENT OF THE INTERIOR

SOUTHEASTERN POWER ADMINISTRATION
ELBERTON, GEORGIA 30635

JUL 2 91968

District Engineer
U. S. Army Engineer District, Savannah

Corps of Engineers
P. 0. Box 889
Savannah, Georgia 31402

Attention: Mr. Clarke L. Carter
Chief, Hydraulic Studies Section

Dear Sir:

Attached hereto is a revision of the proposed Operating
Agreement for the Clark Hill, Hartwell, Keowee, and
Jocassee projects, as discussed by telephone with

Mr. Carter by Mr. Rucker on July 19, 1968. Also
attached are two sample computations for the deter-
mination of the minimum Keowee release for two condi-
tions at the Clark Hill and Hartwell projects.

Sincerely yours,

}}ZZ/Z/{(}' E A
T Pt

T. H. Wigglesworth
Chief, Division of Power
Operations

Attachments 3
(in duplicate)



MINDMUM RELEASE

Minirmm weekly release from the licensee's Keowee project will be based
on the principle of equalizing the percentage use of combined usable
storage in the licensee's Keowee and Jocassee reservoirs with the percent-
age use of combined usable storage/in the Corps' Clark Hill and Hartwell
reservoirs. 2
For purposes of this cmtract,‘f:;sable storage is defined as follows:
Jocassee
Volume at any time between elevation 1086 and curve denoting
top-of-power pool and minimm flood centrol pool, attached hereto
and by reference made a part hereof.
Volume at any time between elevation 778 and curve denoting
top-of-power pool and minimum flood centrol pool, attached
hereto and by reference made a part hereof.
Hartyell
Volume at any time between elevation 625 and curve denoting
top-of-power pool and minimum flood control pools attached
hereto and by reference made a part hereof.
Clark Hill
Volume at any time between elevation 312 and curve denoting

top~of-power pool and minimum flood centrol pool, attached

hereto and by reference made a part hereof.



For purpeses of this coatract, storage at any time is the water in
storagel in the usable storage space as defined above—except that the
storage determined for Jocassee shall be increased by the volume feserved.
for pumping (41,000 acre-ft.).

DETERMINATION OF MINDMID WEEKLY RELEASE
AT THR KSOWEE PROJECT

Determination of minimum weekly releases at the Keowee project for the
ensuing week will be based upen the projected Friday midnight elevation

for each project for the current week.

Zero minimm Keowee release for the ensuing week,

11 and Hartwell Combined Storage between
80 and 80 Perceat of the.u- Combined Usable Storage

The percentage of the Clark Hill and Hartwell combined storage
.will be increased by the percent their combined storage is
above 80 percent. If the percent so determined is less than
the actual percentage of the Keowee and Jocassee cambined
storage, the difference in this determined percen.tage‘ of
Clark Hill and Hertwell combined storage and the percent of
the Keowee and Jocassee cambined storage nmlt:.pl::.ed by the
cambined usable storage at Keowee and Jocassee increased by
5,000 acre~ft. is the minimm Keowee release for the ensuing

week.

t2




80. Percent of the:l.r Cambined Usable Storage

If the percent of Clark Hill a.nd Hartwell combined storage

is less than the percent of Keowee and Jocassee combined

storage, the difference in the percent of the Clark Hill and

Hartwell combined storage and the percent of the Keowee and

Jocassee combined storage mul;:iplied by the combined usable

storage at Keowee and Joce./s';see increased by 5,000 acre-ft.

is the minimm Keowee reiéase for the ensuing week. |
Notwithstanding the quantities determined above, the maximm release
required in any week from the Keowee project will be 25,000 acre-ft.
If at any time the percent of Clark Hill and Hartwell combined stor-
age is greater than the percent of Keowee and Jocassee cambined storage,

the minimm Keowee release for the ensuing week will be zero.

EXCHANGE OF INFORMATION

The parties heretlo will exchange information 0;1 current and proposed
water releases, pool elevations, and other operating conditions per-
taining to the operation of the projects from time to time when requested
by other parties to this agreement for the purpose of carrying out the

provisions of this Operating Agreement.




CQMPUTATION FOR DETERMINATION
OF MINIMUM KEOWRE RELEASE WITH
CLARK HILL AND HARTWELL COMDINED STORACE BETWEEN
80 AND 90 PERCENT OF THEIR CQMBINED USABLE STCRACE
DATE OF CCHPUTATICH

Usable Storage Storage -
Dead Permissible Usable Actual
Storage Flevation Contents Storage Elevation Contents Storage
ST T : 2242 =
Clari Hill 1,465 ﬁmq.o 2,300 83s 1043 325.0 2,165 700
Hartwell 1,1.34 “657.0 2,386 1,252 1dt$ 653.0 2,182 1,048
: ..\_.a.&ﬂ._._m.. u..r__,n < . n.M_ 5 292
; 't L5 &, SES
s {0
Totals 15s [ ousbs 9603 2,087 ¢ 1,748
Percent Actual Storage 1,748/2,087 = 83.8
Tncreased Percent Storage 83.8 + 3.8 = 87.6%
7169.0 938 o 798 e
Keowee 605 797.0 900 295 32 797.0 900 295
Jocassee 986 : 1107.0 1,138 182 11 1100.0 1,086 100
ol N N jrasel o
. ‘_ ] 17 o
Totals 447 SeYf 395
Plus Storage for Pumping Al
Total Storage 436
Percent Actual Storage 436/447 = 97.5 s
Percent Required Release 97,5 - 87.6 9.9 aq.z =So03 = 12,9
Volume Required Release 9.9% x 447,000 AF = 44,300 AF VA% gl A g%, %00
Plus Inflow 5,000 AF - g5 000
Total Computed Required Release 49,300 AF .
Maximmm Weekly Required Release 25,000 AF
Required Release 25,000 AF 28,000



f:\pv

SAMPLE CQMPUTATION FOR DETERMINATION
OF MINIMUM KEQWEE RELEASE WITH

CLARK HILL AND HARTWELL CCOMBINED STORAGE BELOW
80 PERCENT OF THEIR COMBINED USABLE STORAGE

ASSUMIED DATE O COMPUTATION —~ AUGUST 1

Usable Storage

Dead Permissible Usable
Storage Elevation Contents Storage
Clark Hill 1,465 330.0 2,510 1,045
- Hartwell 1,134 660.0 2,550 1,416
Totals 2,461
Percent Actual Storage 1,748/2,461 = 71.0%
Keowee 605 . .. .800.,0 956 351
Jocassce 986 1110.,0 1,160 174
Totals 525
Plus Storape for Puaping
Total Storage
Percent Actu:l Storage 385/525 = 73.3
Percent Required Release 73.3 - 71.0 = 2.3
Vc.ume Required Release  2.3% x 525,000 AF = 12,100 AF
. Plis Inflow 5,000 AF
Tw21 Computed Required Release 17,100 AF
Mesimm Weekly Required Release 25,000 AT

‘winired Release

17,100 AF

mﬂou.m_.h.,.a.
Actual _
Elevation Contents Storage

325.0 2,165 700
. 653.0 2,182 1,048
1,748
794.0 849 244
1100.0 1,086 100
344
AL
385

e
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8.4
98.4
968.4
98.35
98.5
98.5
98.3
98.4
98,4
98.4
98.6
8.7
96,7
8.7
8.7
96.8
98.8

8.8
8.9
98.%
98.9
8.9
99.0
99.0
9.0

N\
T
Q/C

JANUARY FEBRUARY MARCH

NOM  FT NOM FT NON  FT

96,0 T96.0 | 1 948 7968 1 1 §7.5 797.5 1 1
96.1 796.1 1 2 %68 7968 1 2 97.6 976 1 2
¥6.1 7961 1 3 RLY TRLY 1 3 9TE TRV 13
96,1 796,01 1 4 95,9 7967 1 & 97.6 T9T.E 1 4
96,0 796,01 | 5 969 989 | 5 97.86 9.8 1§
96,2 T96.2 1 & 989 7989 1 & 9.6 7978 1 &
96,2 796.2 1 7 §7.0 9.0 1 7 977 MR O1LO7
6.2 7962 | B §7.0 797.0 1 B 97,7 M7.7T | B
96.2 7942 19 9.0 7970 1 9 97.7 MATOIO9
96,3 7953 110 97.0 TR0 110 97,7 7907 | 10
96,3 796.3 1 11 97.1 797,01 111 §7.8 797.8 1 1l
96,3 796.3 112 970 79N, 1 12 97.8 797.8 | 12
96,3 7983 113 970 791 113 97.8 797.8 | 13
96,3 796.3 | 14 97,1 791 | 14 97.8 797.8 | 14
96.4 7944 113 97.2 797.2 11§ 9% M99 | 1§
96.4 7364 1 16 §7.2 797.2 | 16 97.9 T97.9 | 14
96.4 7964 117 7.2 7972 117 97.9 71979 1 17
96,5 7965 |18 97.2 T97.2 1 18 97.9 797.9 | 18
96,5 796,35 1 1% 97.3 797.3 1 19 98.0 798.0 | 19
96.5 7965 120 97.3 797.3 | 20 9B.0 798.0 1 20
98,6 7%6.6 | El 97.3 797.3 1 21 98.0 798.0 | @I
§6.6 796.6 122 97.3 797.3 |22 98.0 798.0 | @22
96.6 7746 123 97.4 797.4 | 23 9B.1 798,01 | 23
96.6 7966 124 97,4 797.4 | 24 9B.1 TR 1 24
$6.7 796.7 125 97.4 797.% | 25 9B.1 798,01 | 25
6.7 79,7 | 26 97.4 797.4 | 26 98.1 798.1 | 2
96,7 79,7 127 97.5 797.5 127 98.2 798.2 | @27
96.7 794.7 128 97.5 797.5 128 98.2 798.2 | B8
§8.7 7967 | | 29 98.2 7%6.2 | 29
96.8 796.8 | | 30 9%8.2 798.2 | 30
96.8 798.8 | 1 31 98.3 7968.3

MNOMINAL = GAauGge

FeeT= mbmmwnb._ct

798.4
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DUKE FPOWER COMFANY

HKEOWEE RULE CURVE

MAY JUKE JuLy AUBUST

NON  FT NON T NOM  FT NOM  FT

99.0 795.0 1 I 99.0 799.0 | 1 99.0 T99.0 1 1 99.0 799.0
9.0 799.0 | 2 99.0 799.0 1 2 99.0 799.0 1 2 99.0 799.0
99.0 799.0 1 3 99.0 79%.0 | 3 99.0 799.0 1 3 99.0 799.0
99.0 799.0 1 4 99.0 799.0 | & §9.0 799.0 1 & 99.0 799.0
99.0 7990 1§ 9%.0 799.0 1§ §9.0 799.0 1 5 99.0 799.0
§9.0 799.0 1 & 99.0 79%.0 | & 99.0 799.0 1 & 99.0 799.0
890 799.0 1 7 99.0 TR0 1 7 99.0 759.0 | 7 99.0 79%.0
99.0 799.0 | B 99.0 799.0 | B 9.0 799.0 | B 99.0 799.0
99.0 79%.0 1 % 99.0 79%.0 | 9 99.0 799.0 1 9 99.0 799.0
79,0 799.0 1 10 99.0 799.0 | 10 99.0 799.0 | 10 99.0 79%.0
99.0 799.0 1 11 99.0 799.0 | 11 7.0 799.0 1 11 99.0 799.0
9.0 799.0 | 12 99.0 799.0 1 12 99.0 799.0 | 12 99.0 799.0
99.0 799.0 1 13 99.0 79%.0 1 13 99.0 799.0 1 13 99.0 79%.0
99.0 799.0 1 14 99.0 79%.0 | 14 9%.0 799.0 | 14 99.0 799.0
99.0 799.0 1 1§ 99.0 79%.0 1 1§ 99.0 799.0 | 15 99.0 799.0
9.0 799.0 | 16 99.0 799.0 1 16 99.0 TR0 | 1& 99.0 799.0
§9.0 799.0 1 17 99.0 799.0 1 17 99.0 799.0 1 17 99.0 79%.0
59.0 799.0 | 18 99.0 79%.0 1 I8 99.0 799.0 1 18 99.0 799.0
99.0 799.0 1 1% 99,0 799.0 | 19 9%.0 799.0 | 19 9%.0 79%.0
59.0 799.0 | 20 99.0 799.0 | 20 99.0 799.0 | 20 99.0 799.0
99.0 799.0 1 21 9§9.0 799.0 1 21 99.0 799.0 | Bl 99.0 799.0
§9.0 799.0 1 22 §9.0 799.0 | 22 99.0 79%.0 | B2 99.0 79%.0
99.0 799.0 | 23 §9.0 799.0 | 23 99.0 7RO | 23 99.0 799.0
99.0 799.0 1 26 99.0 799.0 | 24 99.0 799.0 | 2% 99.0 799.0
99.0 799.0 | 83 99.0 799.0 | B3 99.0 799.0 | 2§ 99.0 799.0
99.0 799.0 1 26 9.0 79%.0 1 26 99.0 79R.0 | 26 99.0 799.0
99.0 799.0 | 27 9.0 799.0 | 27 99.0 79%.0 | 27 99.0 799.0
99.0 799.0 | 28 99.0 79%.0 | 28 99.0 799.0 | 28 99.0 799.

79.0 799.0 | 29 99.0 799.0 | 2% 99.0 7§90 1 29 99.0 799.0
99.0 799.0 | 30 99.0 VR0 1 30 99.0 TR0 1 30 99.0 79%.0
79.0 797.0 | 131 §9.0 799.0 1 31 9.0 7%9.0

SEPTEHBER
NON  FT

99.0
99.0
9%.0
9.0
99.0
99.0
99.0
99.0
79.0

799.0
799.0
799.0
799.0
799.0
799.

799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
799,

799.0
799.0
79%.0
799.

799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
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-0 -0 -0 -0 -0

~0 -3 -0 -3 -0
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9.0
9.0
9.0
98.9
8.9
6.8
96.8
98.

8.7
8.7
8.7
8.6
8.6
8.5
98.5
8.3
98.4
98.4

799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
799.0
796.9
778.9
798.8
T98.8
798,

798.7
796.7
798.7
798.4
778.4
798.5
798.3
7%8.5
798.4%
798.4

O D 3 O A S PO e

NOVEMBER

NOM

8.3
98.3
98.3
8.2
98.2
98.1
8.1
8.1
8.0
98.0
98.0
97.9
7.9
97.8
97.8
97.8
.7
7.7
7.6
97.8
97.6
97.5
97.5
97.4
7.4
7.4
97.3
97.3
97.3
97.2

FT

798.3
798.3
798.3
798.2
778.2
798.1
758.1
758.1
798.0
796.0
798.0
7%1.9
797.%
797.8
797.8
797.8
797.7
97,7
77.6
797,

7%7.6
797.5
797.5
7974
797.4
797.4
7%7.3
797.3
791.3
797.2

DECEMBER

NON

7.2
97.1
97.1
97.1
97.0
97.0
95.9
96.9
9.9
96.8
96.8
96.7
96.7
96,7
6.6
9b.6

1 0 -0 -0 -0 =0 -0
o= o~ o

e -
oo o0 O O~ O O O

FT

791.2
797.1
91,1
797.1
7970
797.0
796.9
796,

798.9
796.8
796.8
796.7
796.7
796.7
796.4
796.4
796.6
796.5
798.5
7784
796.4
7964
796.3
796.3
796.2
796.2
796.2
796.1
796.1
796.0
796.0
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DUKE FOWER COMFPANY
JOCASSEE RULE CURVE

JRNUARY FEBRUARY MARCH APRIL MAY JUKE JuLy AUBLST SEPTEMBER OCTOBER NOVEMBER DECEMBER
NOW  FT NON  FT NOM  FT NOW  FT NON  FT NN FT NOM  FT NON  FT NON  FT NOM  FT NOM  FT NOM T
58010504 F5 08I 97811078 1 98,4 110B& 11 99,5 11095 1 1 99,5 410%.5 4 1 99.5 1095 | 1 99.5.0109.5 1 1 99.5.0009.5 1 1 99.5 L409.5 1 1 98.7 LI0A.7 | 1 9§7.4 1107.4
96,1 11061 1 2 97,0 1107.0 1 2 97,8 1107.8 | 2 98.7 1108,7 | B 99.5 11095 1 2 99.51109.5 | 2 99.5100%.5 | 2 99.51109.5 1 2 99.51109.5 1| 2 99.51109.5 | 2 98.7 1108.7 | 2 97.3 1107.3
96.1 11060 1 3 97,0 1107.0 | 3 97.9 1107.9 | 3 98,7 1108.7 1 3 9.5 11095 | 3 99511095 | 3 9.5 10095 1 3 9.5 11095 1 3 99.51109.3 1 3 .G I0%.5 1 3 98.6 11086 1 3 97,3 11073
4.1 11061 | & 7.0 1107.0 | 4 97.9 1107.9 | 4 9B.7 110B.7 | 4 99.5 L10%.5 1 4 99,5 1109.5 | 4 99.5 1409.5 | 4 99.51109.3 1 4 99510095 1 & 99.5 1109.5 | 4 98.6 1108.6 | 4 97.2 1107.2
Fb,0 1166.0 15 970 1107.0 1 5 97.9 1107.9 1 5 99.8 1108.8 1 5 99.5 1109.5 | 0§ 9.5 1109.5 1 5 99.5 10095 | 5 99.5 1109.5 1 5 99.51109.5 | 5 99.5 1109.5 1 5 9B.6 11086 | 5 97.2 1107.2
95,2 1106.2 | & 971 1107.0 | 6 97.91107.9 | & SE.BI10B.B I & 99511095 | & 99.5 11095 | 6 99.5 101095 ) & 99.51109.5 | b 99.5 11095 1 6 9R.5 01095 ) & 96.51108,5 | & 97.1 1107.1
§6.2 1108.2 | 7 §7.10107.01 1 7 98,0 1108,0 | 7 98.B 1108.8 | 7 99,5 11095 1 7 99.50009.5 1 7 99.5 1109.5 | 7 99.5 10095 | 7 99.5 11095 | 7 99.5 1109.5 | 7 96.5 1108.5 | 7 97.1 1107.1
95,2 1104,2 1 8 97.1 1107.1 | B 96,0 1108.0 | B 98.B 1108B.8 | B 99.51109.5 | 8 99511095 | B 99.5110%5 | @ 99.51109.5 | @ 99.51109.5 | 8 99.51109.5 | @ 98.4 1108.4 | B 7.1 1107.1
96,3 1106,3 | 9 97,2 1107.2 | 9 98.0 110B.0 1 9 9B.9 LI10B.F 1 9 99.5 1109.5 [ 9 99.5 11095 | 5 995 1095 1 9 9R.51109.5 1 9 99901095 | 9 9.5 1109.5 1 9 98.4 11084 | 7 97.0 1107.0
96,3 1106.3 | 10 §7.2 1107.2 1 10 98.1 1108.1 | 10 98.9 1108,9 | 10 99.5 1109.5 | 10 99,5 £109.5 | 10 99.5 1109.5 | 10 99.5 1109.5 | 10 99,5 1109.5 | 10 §9.5 1109.5 1 10 98,3 1108.3 | 10 97.0 1107.0
96,3 1106,3 1 11 97,8 M107.2 | 11 98,0 110,10 | 11 9.9 1108.9 1 11 99,5 1109.5 1 11 99.5 {1095 [ 11 99.5 L10%.5 | 11 99.5 1109.5 | 11 99.5 1109.8 | 01 §9.5 11095 | 41 983 1108.3 | 11 9.9 [106.9
35,4 11064 112 §7.3 11073 1 12 98.1 1108.1 | 12 99.0 1109.0 | 12 99,5 {109.5 | 12 99.5 1109.5 | 12 99.5 110%.5 | 12 99.5 110%.5 1 12 99,5 11095 | 12 99.5 1109.5 | 12 98.2 1108.2 | 12 9&.% 1106.%
Fb.4 11064 113 97.3 1107.3 1 13 98,1 1108.1 | 13 99.0 1109.0 1 13 99.5 110%.5 | 13 99.5 1109.5 | 13 99.5 1109,5 | 13 99.5 1109.§ | 13 99,53 1109.5 ( 13 99.5 110%.5 | 13 96.2 [108.2 | 13 96.B 1104.8
95.4 1106.4 1 14 §7.3 1107.3 | 14 98,2 1108.2 | 14 §9.0 1109.0 1 14 99,5 1109.5 | 14 99.5 1109.5 | f4 99.5 1109.5 | 14 99.5 1109.5 | 14 99.5 1009.5 1 14 §9.5 1109.5 [ 14 96.1 L1080 © 14 94,8 1106.8
96.4 1108.4 115 97.3 1107,3 1 15 96.2 1108.2 | 15 99.1 1109.1 1 15 99.5 110%.8 | 1§ 99,5 1109.5 | 15 99.5 1109.5 | 15 99.5 1109.5 [ 15 99.5 1009.3 1 1§ 99.5 1109.5 | 15 96.1 11081 1 15 96.7 11067
94.5 1106.5 | 16 §7.4 1107.4 | 1& 9B.2 1108,2 | 16 99.1 1109.1 1 l& 99.5 1109.5 | 6 99.5 1109.5 | 16 99.5 110%.5 | 16 99.5 1109.5 | 1b 99.5 1109.5 1 16 99.5 1109.5 | 16 9B.1 110B.1 1 16 96.7 1106.7
98,5 1106.5 117 97,4 11074 | 17 §8.2 1108.2 1 17 99,1 110§.0 [ 17 99,5 1109.5 | 17 99.5 1109.5 | 17 99.5 1109.5 | 17 99.5 1409.5 | 17 99.5 [10%.5 | 17 99.4 1109.4 | 17 98,0 1108.0 | 17 9.8 1106.6
96.5 1106.5 | 18 97.4 1107.4 | 18 95.3 1108.3 | 18 99.1 {109.1 | 18 99.5 1109.5 | 1B 99.51109.5 | 18 99.51109.5 | 16 99.5 110%.5 | 18 99.5 1109.5 | 18 99.4 1109.4 | 18 98,0 1108.0 | 18 9b.6 1106.6
9.6 1105.6 1 19 97,5 1107.5 119 98.3 1108.3 | 19 99,2 1109.2 [ 19 99.5 1109.5 | 19 99.5 1109.5 [ 19 99.5 [109.5 | 19 99.5 1109,5 | 19 99.5 1109.5 | 19 99.3 1109.3 | 1% 97.9 1107.% | 19 9b.b L1106.8
9h.6 1105.6 1 20 97.5 1107.5 |20 98,3 1108.3 1 20 99.2 1109.2 | B0 99.5 1109.5 | 20 99,5 1109.5 | @0 99.5 1109.5 | 20 99.5 1109.5 | 20 99.3 1109.5 | 20 99.3 1109.3 | 20 97.9 1107.9 | B0 94.5 1104.3
4.6 1104.6 1 21 97,5 1107.5 | 2t 98.4 11084 1 21 99.2 110%.2 | 21 99.5 1109.5 | 2l 99.5 1109.5 | 21 99.5 1109.5 1 21 99,5 1109.5 | &1 99.51109.5 | 21 99.2 1109.2 | 21 97.8 1107.B | 21 9b.5 1106.5
96.h 110h,6 | 22 97.51107,5 | B2 98.4 1108.4 | 22 99.3 1105.3 | 22 99.5 1109.5 | B2 99.5 1109.5 1 228 99.5 1109,5 | @2 99.5 1109.5 | 22 99.5 110%.5 | 22 9%9.2 1109.2 | 22 97.B 1107.8 | 22 9b.4 110&.4
6.7 1108,7 1 23 97.6 1107.6 | B3 98,4 110B,4 | 23 99.3 1109.3 | 23 99.5 1109.5 | 23 99.5 1109.5 | 23 99,5 1109.5 | 23 99.5 11095 | 23 99.5 1009.§ | 23 99.01 L10%.1 | 23 97,7 107.7 [ 23 96,4 1106.4
§6,7 1106,7 | B4 97.6 1107.6 | 24 98,4 110B.4 | 24 99,3 1109.3 | 24 99.5 1109.5 | 24 §9.5 1109.5 1 B4 99.5 1109.5 | 24 99.5 1169.5 | 24 99,5 1109.5 | 2k 99.0 110%.1 | 24 97.7 1107.7 | 24 9.3 1104.3
96.7 1106,7 125 97.6 11076 | 25 98.5 1108.5 | 25 99.4 1109.4 | 25 99.5 1109.5 | 23 99.5 1109.5 | 25 99.5 1109.5 | 23 99.5 1109.5 | 25 99.5 1109.5 | 25 99.1 1109.1 | 23 97.6 1107.6 | 25 94.3 1106.3
96.8 11058 | 26 97.7 1107.7 | 26 98.5 1108.5 | 26 99.4 1109.4 | 26 99.5 1109.5 | P& 99,5 1109.5 | 26 99.5 1109.5 | 26 99.5 1109.5 | 26 99.5 1109.5 | 26 99.0 1109.0 1 26 97.6 1107.6 | 2b 94,2 1106.2
96,8 11048 | 27 §7.7 11077 | 27 98,5 1108.5 | 27 99.4 1109.4 | 27 99.5 1109.5 1 27 99.5 11095 | 27 99.5 11095 | 27 99.5 1109.5 | 27 99.5 1109.5 1 27 99.0 1109.0 | 27 97.6 1107.6 | @7 96.2 L10.2
95.8 1106.8 | 28 97.7 1107.7 | 28 8.4 1108.4 | 28 99.4 1109.4 | 28 99.5 {109,5 | 26 99.5 1109.5 | 28 99.5 1105 | 28 99.5 1109.5 | 28 99.5 1109.5 | 28 96.5 1108.9 | 28 97.5 1107.5 | 26 9.1 110&.1
76,9 1108,9 | 129 98,6 1108.6 | 29 99,5 1109.5 | 29 99.5 1109.5 | B9 99.5 1109.5 | 29 99.51109.5 | 29 99.5 1109.5 | 29 99,5 1109.5 | 29 98.9 1108.9 | 29 97.5 IL07.5 | 29 9b.1 L110b.1
96.9 1106.9 | 130 98.6 1108.6 | 30 99,5 11095 | 30 99,5 1109.5 | 30 99.5 1109.5 | 30 99.5 1109.5 | 30 99.51109.5 | 30 99.5 1109.5 | 30 98.8 [108.8 | 30 97.4 1107.4 | 30 9&.1 1106.1
96.% 1106.9 | | 31 98.6 1108.6 | I 31 99.5 1109.5 | |31 99.5 1109,5 | 31 99.3 1109.5 | | 31 96.8 1108.8 | |31 96,0 1106.0

Neminal = Gauae ,
FeEeT = ecevation _



